
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
37

5 
92

2
A

1
*EP004375922A1*

(11) EP 4 375 922 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
29.05.2024 Bulletin 2024/22

(21) Application number: 23211412.4

(22) Date of filing: 22.11.2023

(51) International Patent Classification (IPC):
G06T 7/00 (2017.01) G06T 7/11 (2017.01)

(52) Cooperative Patent Classification (CPC): 
G06T 7/0012; G06T 7/11; G06T 2207/20084; 
G06T 2207/30008; G06T 2207/30012 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 23.11.2022 KR 20220158696

(71) Applicant: Claripi Inc.
Seoul 03088 (KR)

(72) Inventors:  
• KIM, Jong Hyo

02861 Seoul (KR)
• KIM, Chang Won

16855 Yongin (KR)
• LEE, Je Myoung

10592 Goyang (KR)
• KIM, Tae Jin

06570 Seoul (KR)

(74) Representative: Habermann, Hruschka & 
Schnabel
Patentanwälte 
Montgelasstraße 2
81679 München (DE)

(54) APPARATUS AND METHOD FOR VERTEBRAL BODY RECOGNITION IN MEDICAL IMAGES

(57) The present disclosure provides an apparatus
of identifying a vertebral body from a medical image, and
the apparatus includes a vertebral bone identification
module configured to identify the vertebral body based
on a multi-slice medical image provided from an outside,
in which the vertebral identification module reconstructs
the multi-slice medical image to create a three-dimen-
sional medical image, obtains a coronal projection image
for the three-dimensional medical image by projecting
the three-dimensional medical image in a coronal plane
direction, divides the coronal projection image into a se-
lection area including at least one of a lumbar and a tho-
racic, obtains area information corresponding to the se-
lection area in the three-dimensional medical image
based on the divided selection area, and performs num-
bering on the vertebral body based on the area informa-
tion and the three-dimensional medical image.
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Description

BACKGROUND

Field

[0001] The present disclosure relates to an apparatus
and method for vertebral body recognition in medical im-
ages, and more specifically, to a vertebral identification
apparatus and a vertebral identification method for iden-
tifying a vertebral body in a medical image.

Related Art

[0002] In general, medical images acquired from a
medical apparatus are used as a very important basis in
modern medicine for decision-making by determining the
presence or absence of lesions and characteristics there-
of during the process of diagnosing and treating patients.
For example, in the analysis of medical images taken of
a spine, an interpreting doctor analyzes the images in
order from an upper slice to a lower slice, and distinguish-
es between thoracic and lumbar.
[0003] However, recently, with the development of ar-
tificial intelligence (AI) technology, research and devel-
opment on technology to distinguish the thoracic and
lumbar from medical images using trained deep learning
models is actively underway.
[0004] The conventional technology for identifying a
vertebral body has already been described in "Korean
Patent Publication No. 10-2020-0073953 (lumbar area
analysis method in radiological images using artificial in-
telligence, and recording medium and method for per-
forming the same, June 24, 2020)". The disclosed inven-
tion is characterized by distinguishing the lumbar area
based on the deep learning model that learned slice pat-
terns.
[0005] However, the conventional deep learning re-
search for vertebral body identification distinguishes the
thoracic and lumbar based on a sagittal plane of a human
body. However, when using the sagittal plane in the proc-
ess of distinguishing the vertebrae into the thoracic and
lumbar, it is difficult to identify the ribs, there is a possibility
of errors occurring in the identification of the vertebral
body. In particular, there is a problem that the possibility
of error increases when performing identification in the
sagittal plane direction depending on age and physical
conditions of a patient.

SUMMARY

[0006] An object of the present disclosure is to provide
an apparatus and method for vertebral body recognition
in medical images, that creates a three-dimensional med-
ical image and identifies a specific vertebral body from
the three-dimensional medical image based on coronal
projection information.
[0007] In addition, another object of the present disclo-

sure is to provide an apparatus and method of identifying
a vertebral body in medical images that identifies a spe-
cific vertebral body and assigns a number to the specific
vertebral body to facilitate tissue composition analysis of
the position of the specific vertebrae in follow-up exam-
inations.
[0008] According to an aspect of the present disclo-
sure, there is provided an apparatus of identifying a ver-
tebral body from a medical image, the apparatus includ-
ing a vertebral bone identification module configured to
identify the vertebral body based on a multi-slice medical
image provided from an outside, in which the vertebral
identification module reconstructs the multi-slice medical
image to create a three-dimensional medical image, ob-
tains a coronal projection image for the three-dimension-
al medical image by projecting the three-dimensional
medical image in a coronal plane direction, divides the
coronal projection image into a selection area including
at least one of lumbar and thoracic, obtains area infor-
mation corresponding to the selection area in the three-
dimensional medical image based on the divided selec-
tion area, and performs numbering on the vertebral body
based on the area information and the three-dimensional
medical image.
[0009] In the creation of the three-dimensional medical
image, preprocessing for reducing a noise of the multi-
slice medical image may be performed.
[0010] In the creation of the three-dimensional medical
image, a slice image set may be created so that a slice
thickness of the multi-slice medical image is the same
as a pixel size within a slice, and the three-dimensional
medical image may be created based on the slice image
set.
[0011] A pre-trained deep learning models may be ap-
plied to the creation of the slice image set, and the deep
learning model may output a larger number of slice im-
ages than the number of input multi-slice medical images.
[0012] The deep learning model may divide a slice in-
cluded in the multi-slice medical image in a thickness
direction and output a large number of slice images while
a slice thickness is the same as a pixel size in the slice.
[0013] In the obtaining of the coronal projection image,
the three-dimensional medical image may be projected
at a maximum pixel intensity when projected in a coronal
plane direction.
[0014] A pre-trained deep learning model may be ap-
plied to the division of the selection area, and the deep
learning model may be operated to identify and divide
the selected area from the coronal projected area.
[0015] The deep learning model may create a bound-
ing box in the identification of the selection area.
[0016] A pre-trained deep learning model may be ap-
plied to the obtaining of the area information, and the
deep learning model may be trained to obtain area infor-
mation corresponding to the selection area from the
three-dimensional medical image.
[0017] In the performing of the numbering on the ver-
tebral body, the three-dimensional medical image is input
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into a pre-trained deep learning model to divide the ver-
tebral body, and the numbering on the vertebral body
may be performed based on the area information.
[0018] According another aspect of the present disclo-
sure, there is provided method of identifying a vertebral
body from a medical image, the method including: recon-
structing a multi-slice medical image provided from an
outside to create a three-dimensional medical image; ob-
taining a coronal projection image for the three-dimen-
sional medical image by projecting the three-dimensional
medical image in a coronal plane direction; dividing the
coronal projection image into a selection area including
at least one of a lumbar and a thoracic; obtaining area
information corresponding to the selection area in the
three-dimensional medical image based on the divided
selection area; and performing numbering on the verte-
bral body based on the area information and the three-
dimensional medical image.
[0019] In the creating of the three-dimensional medical
image, preprocessing for reducing a noise of the multi-
slice medical image is performed.
[0020] The creating of the three-dimensional medical
image may include creating a slice image set so that a
slice thickness of the multi-slice medical image is the
same as a pixel size within a slice, and creating the three-
dimensional medical image based on the slice image set.
[0021] A pre-trained deep learning models may be ap-
plied to the creating of the slice image set, and the deep
learning model may output a larger number of slice im-
ages than the number of input multi-slice medical images.
[0022] The deep learning model divides a slice includ-
ed in the multi-slice medical image in a thickness direction
and outputs a large number of slice images while a slice
thickness is the same as a pixel size in the slice.
[0023] In the obtaining of the coronal projection image,
the three-dimensional medical image may be projected
at a maximum pixel intensity when projected in a coronal
plane direction.
[0024] A pre-trained deep learning model may be ap-
plied to the dividing of the selection area, and the deep
learning model may be operated to identify and divide
the selected area from the coronal projected area.
[0025] The deep learning model may create a bound-
ing box in the identification of the selection area.
[0026] A pre-trained deep learning model may be ap-
plied to the obtaining of the area information, and the
deep learning model may be trained to obtain area infor-
mation corresponding to the selection area from the
three-dimensional medical image.
[0027] The performing of the numbering on the verte-
bral body may include inputting the three-dimensional
medical image into a pre-trained deep learning model to
divide the vertebral body, and performing the numbering
on the vertebral body based on the area information.
[0028] According to the apparatus and method for ver-
tebral body recognition in medical images, of the present
disclosure, it is possible to identify the vertebral body
based on the coronal projection information, achieve

more accurate identification performance, and realize
more accurate tissue composition analysis in a follow-up
examination based on the identified vertebral body.
[0029] The technical effects of the present disclosure
as described above are not limited to the effects men-
tioned above, and other technical effects not mentioned
may be clearly understood by those skilled in the art from
the description below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a schematic diagram illustrating a configu-
ration of an apparatus of identifying a vertebral body
in a medical image according to the present embod-
iment.
FIG. 2 is a flowchart illustrating a method of identi-
fying a vertebral body in a medical image according
to the present embodiment.
FIG. 3 is a conceptual diagram illustrating the meth-
od of identifying a vertebral body in a medical image
according to the present embodiment.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0031] Hereinafter, an embodiment of present disclo-
sure will be described in detail with reference to the at-
tached drawings. However, the present embodiment is
not limited to the embodiment disclosed below and can
be implemented in various forms, and the present em-
bodiment is provided to ensure that the present disclo-
sure is complete and to fully inform those skilled in the
art of the scope of the invention. The shapes of elements
in the drawings may be exaggerated for clearer expla-
nation, and elements indicated with the same symbol in
the drawings refer to the same elements.
[0032] FIG. 1 is a schematic diagram illustrating a con-
figuration of an apparatus of identifying a vertebral body
in a medical image according to the present embodiment.
[0033] FIG. 1 illustrates that a vertebral body identifi-
cation apparatus 100 (hereinafter, referred to as a ver-
tebral body identification apparatus) of a medical image
according to the present embodiment identifies a verte-
bral body from medical image data acquired from medical
equipment 10. Moreover, the vertebral body identification
apparatus 100 can distinguish the identified vertebrae,
perform numbering on a lumbar area or a thoracic area,
and deliver the results to an interpreting doctor.
[0034] However, hereinafter, a method of performing
numbering in the lumbar area will be described to help
understand the present disclosure. However, this is for
the purpose of explaining the present embodiment, and
the vertebral body identification apparatus 100 may per-
form the numbering on the lumbar area and/or the tho-
racic area.
[0035] In addition, the medical equipment 10 may be
a computed tomography (CT), magnetic resonance im-
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aging (MRI), and positron emission tomography (PET),
or the like, but the medical equipment 10 and a type of
the medical image are not limited.
[0036] This vertebral body identification apparatus 100
may include a communication module 110 and a verte-
bral identification module 120. Here, the communication
module 110 and the vertebral identification module 120
may each be provided as independent components or
may be built together in a single computer system.
[0037] First, the communication module 110 receives
medical image data 11 that may be provided through the
medical apparatus 100 or a server (not illustrated). Here,
the medical image data 11 is image data taken of a spine
area of a patient and may include a multi-slice medical
image 12.
[0038] Moreover, the vertebral identification module
120 processes the multi-slice medical image 12 provided
through the communication module 110 to identify the
vertebral body. Additionally, the vertebral identification
module 120 may perform numbering on a lumbar area
of the identified vertebral body.
[0039] Hereinafter, a method of processing the verte-
bral identification module 120 will be described in detail
with reference to the attached drawings. However, de-
tailed description of the above-described components
will be omitted and they will be described by assigning
the same reference numerals.
[0040] FIG. 2 is a flowchart illustrating a method of
identifying a vertebral body in a medical image according
to the present embodiment, and FIG. 3 is a conceptual
diagram illustrating the method for identifying a vertebral
body in a medical image according to the present em-
bodiment.
[0041] As illustrated in FIGS. 2 and 3, in the identifying
of the vertebral body according to the present embodi-
ment, the vertebral identification module 120 performs
preprocessing on the multi-slice medical image 12 pro-
vided through the communication module 110 to create
a three- dimensional medical image 13 (S110).
[0042] Here, the method of the vertebral identification
module 120 performing the preprocessing on the multi-
slice medical image 12 to create the three-dimensional
medical image 13 may be implemented in various ways.
[0043] For example, the vertebral identification module
120 may remove a noise from the input multi-slice med-
ical image 12, reconstruct the noise-removed multi-slice
medical image 12, and create the three-dimensional
medical image 13. In this case, the vertebral identification
module 120 may remove the noise from the multi-slice
medical image 12 and create the three-dimensional med-
ical image 13 using a first pre-trained deep learning mod-
el.
[0044] For example, the first pre-trained deep learning
model is a deep learning model trained to reduce the
noise by pairing a multi-slice medical image including a
low quality and a multi-slice medical image including a
high quality.
[0045] As another example, the first pre-trained deep

learning model may be a deep learning model trained by
pairing a sinogram of a multi-slice medical image includ-
ing a low quality and a sinogram of a multi-slice medical
image including a high quality. In other words, the first
deep learning model according to another example may
perform noise reduction at the sinogram level.
[0046] As another example, the first pre-trained deep
learning model may be a deep learning model trained by
pairing a three-dimensional medical image including a
low quality and a three-dimensional medical image in-
cluding a high-quality. In other words, the first deep learn-
ing model according to another example may perform
the noise reduction after creating the three-dimensional
medical image.
[0047] In this way, the vertebral identification module
120 may perform the noise removal in a process of con-
verting the multi-slice medical image 12 into the three-
dimensional medical image 13 using the first pre-trained
deep learning model. However, this is for explaining the
present embodiment, various types of deep learning
models may be applied to the noise reduction method
performed in the process of creating the three-dimen-
sional medical image 13, and the noise reduction method
may be performed through the conventional image
processing method without applying the deep learning
model.
[0048] Meanwhile, the vertebral identification module
120 may create a slice image set so that a slice thickness
of the multi-slice medical image 12 is the same as a pixel
size within the slice to improve the image quality of the
three-dimensional medical image 13 in the process of
creating the three-dimensional medical image 13 from
the multi-slice medical image 12, and reconstruct the
three-dimensional medical image 13.
[0049] For example, the vertebral identification module
120 may apply a second pre-trained deep learning mod-
el. Here, the second deep learning model may be trained
to output a larger number of slice images than the number
of input multi-slice medical images 12.
[0050] For example, the second deep learning model
may divide the slice included in the multi-slice medical
image 12 in the thickness direction. Accordingly, the sec-
ond deep learning model may output a large number of
slices while the slice thickness is the same as the pixel
size within the slice.
[0051] This second deep learning model may be a
deep learning model trained by pairing a thin slice and a
thick slice. Accordingly, when the slice is input, the sec-
ond deep learning model may divide the slice in the thick-
ness direction.
[0052] In this way, the vertebral identification module
120 may perform the preprocessing in various ways and
convert the multi-slice medical image 12 into the three-
dimensional medical image 13.
[0053] Meanwhile, when the three-dimensional medi-
cal image 13 is created, the vertebral identification mod-
ule 120 projects the created three-dimensional medical
image 13 as a coronal projection image 14 (S120). In this
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case, the vertebral identification module 120 may per-
form projection at maximum pixel intensity from the three-
dimensional medical image 13 in a coronal plane direc-
tion.
[0054] Afterwards, the vertebral identification module
120 divides a selection area 15 in the coronal projection
image 14 projected at the maximum pixel intensity
(S130).
[0055] Here, the vertebral identification module 120
can distinguish the lumbar area into the selection area
15 to perform numbering on the lumbar area. Here, the
vertebral identification module 120 may distinguish the
lumbar area and/or the thoracic area, but as described
above, for example, the lumbar area may be distin-
guished into the selection area 15.
[0056] In the distinguishing of selection area 15, a third
pre-trained deep learning model may be applied.
[0057] For example, the third deep learning model may
be trained by pairing the coronal projection image 14 and
the medical image, such as the lumbar or thoracic image,
for the selection area 15 included in the coronal projection
image 14. Accordingly, when the coronal projection im-
age 14 is input, the third deep learning model can distin-
guish the selection area 15 from the coronal projection
image 14, and the lumbar area in the present embodi-
ment. In this case, in the learning of the third deep learn-
ing model, the third deep learning model may be trained
to distinguish the lumbar area based on the presence or
absence of ribs in the process of distinguishing the lum-
bar area from the coronal projection image 14 of the ver-
tebral body.
[0058] Additionally, the third deep learning model may
create a bounding box 16 in the lumbar area in the proc-
ess of distinguishing the lumbar area. In this case, the
created bounding box 16 may be output to an operator
through a display unit (not illustrated). Accordingly, the
operator may check whether the lumbar area is accu-
rately distinguished from the coronal projection image 14
through the bounding box 16.
[0059] For example, the lumbar area may include a
total of 5 lumbar areas, from a 1st lumbar to a 5th lumbar.
Accordingly, the third deep learning model may obtain
the bounding box 16 including a series of lumbar areas
starting from the 1st lumbar to the 5th lumbar in order to
divide the lumbar area.
[0060] In addition, in the learning of this third deep
learning model, the selection area 15 may be learned by
dividing the selection area into the lumbar area and a
disc area. Accordingly, the trained deep learning model
considers the disc area and may distinguish the lumbar
area.
[0061] Afterwards, the vertebral identification module
120 obtains the area information 17 corresponding to the
lumbar area from the three-dimensional medical image
13 preprocessed based on the divided selection area 15.
[0062] For example, the vertebral identification module
120 can identify the area information 17 corresponding
to the bounding box 16 in the three-dimensional medical

image 13 preprocessed based on the obtained bounding
box 16. Here, the vertebral identification module 120 may
apply various methods to identify the area information 17
in the preprocessed three-dimensional medical image
13.
[0063] For example, the vertebral identification module
120 may identify the area information 17 from the three-
dimensional medical image 13 based on a fourth pre-
trained deep learning model.
[0064] As an example, the fourth deep learning model
can be trained by pairing the image for the bounding box
16 and the three-dimensional medical image 13. Accord-
ingly, the fourth deep learning model may output the area
information 17 corresponding to the selection area 15
from the preprocessed three-dimensional medical image
13.
[0065] Thereafter, the vertebral identification module
120 may identify a specific vertebral body 18 based on
the previously acquired area information 17 and the pre-
processed three-dimensional medical image 13 and per-
form numbering.
[0066] For example, the vertebral identification module
120 inputs the preprocessed three-dimensional medical
image 13 into a fifth pre-trained deep learning model to
divide the vertebral body 18 of the preprocessed three-
dimensional medical image 13.
[0067] For example, the fifth deep learning model can
be trained by pairing the three-dimensional medical im-
age 13 and the image of the vertebral body 18. Accord-
ingly, the fifth deep learning model may identify the ver-
tebral body 18 from the preprocessed three-dimensional
medical image 13 and output the identified vertebral body
18.
[0068] Afterwards, the vertebral identification module
120 may perform numbering on the vertebral body 18
output from the preprocessed three-dimensional medical
image 13 and the vertebral body 18 based on the area
information 17.
[0069] In other words, the vertebral identification mod-
ule 120 may compare the area information of the three-
dimensional medical image 13 created from the lumbar
area according to the coronal plane projection to the ver-
tebral body 18, which is the result output from the three-
dimensional medical image 13, and perform the number-
ing on the vertebral body 18 identified from the three-
dimensional medical image 13.
[0070] In this way, according to the apparatus and
method for vertebral body recognition in medical images,
of the present disclosure, it is possible to identify the ver-
tebral body based on the coronal projection information,
achieve more accurate identification performance, and
realize more accurate tissue composition analysis in a
follow-up examination based on the identified vertebral
body.
[0071] The embodiment of present disclosure de-
scribed above and illustrated in the drawings should not
be construed as limiting the technical idea of present dis-
closure. The scope of protection of present disclosure is
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limited only by the matters stated in claims, and a person
with ordinary knowledge in the technical field of present
disclosure can improve and change the technical idea of
present disclosure into various forms. Therefore, these
improvements and changes will fall within the scope of
protection of present disclosure as long as they are ob-
vious to a person with ordinary knowledge.

Claims

1. An apparatus of identifying a vertebral body from a
medical image, the apparatus comprising a vertebral
bone identification module configured to identify the
vertebral body based on a multi-slice medical image
provided from an outside,

wherein the vertebral identification module
reconstructs the multi-slice medical image to
create a three-dimensional medical image,
obtains a coronal projection image for the three-
dimensional medical image by projecting the
three-dimensional medical image in a coronal
plane direction,
divides the coronal projection image into a se-
lection area including at least one of lumbar and
thoracic, obtains area information correspond-
ing to the selection area in the three-dimensional
medical image based on the divided selection
area, and
performs numbering on the vertebral body
based on the area information and the three-
dimensional medical image.

2. The apparatus of claim 1, wherein in the creation of
the three-dimensional medical image, preprocess-
ing for reducing a noise of the multi-slice medical
image is performed.

3. The apparatus of claim 1, wherein in the creation of
the three-dimensional medical image,

a slice image set is created so that a slice thick-
ness of the multi-slice medical image is the same
as a pixel size within a slice, and
the three-dimensional medical image is created
based on the slice image set.

4. The apparatus of claim 3, wherein a pre-trained deep
learning models is applied to the creation of the slice
image set, and
the deep learning model outputs a larger number of
slice images than the number of input multi-slice
medical images.

5. The apparatus of claim 3, wherein the deep learning
model divides a slice included in the multi-slice med-
ical image in a thickness direction and outputs a large

number of slice images while a slice thickness is the
same as a pixel size in the slice.

6. The apparatus of claim 1, wherein in the obtaining
of the coronal projection image, the three-dimen-
sional medical image is projected at a maximum pixel
intensity when projected in a coronal plane direction.

7. The apparatus of claim 1, wherein a pre-trained deep
learning model is applied to the division of the selec-
tion area, and

the deep learning model is operated to identify
and divide the selected area from the coronal
projected area,
wherein the deep learning model creates a
bounding box in the identification of the selection
area.

8. The apparatus of claim 1, wherein a pre-trained deep
learning model is applied to the obtaining of the area
information, and
the deep learning model is trained to obtain area
information corresponding to the selection area from
the three-dimensional medical image.

9. The apparatus of claim 1, wherein in the performing
of the numbering on the vertebral body,

the three-dimensional medical image is input in-
to a pre-trained deep learning model to divide
the vertebral body, and
the numbering on the vertebral body is per-
formed based on the area information.

10. A method of identifying a vertebral body from a med-
ical image, the method comprising:

reconstructing a multi-slice medical image pro-
vided from an outside to create a three-dimen-
sional medical image;
obtaining a coronal projection image for the
three-dimensional medical image by projecting
the three-dimensional medical image in a coro-
nal plane direction;
dividing the coronal projection image into a se-
lection area including at least one of a lumbar
and a thoracic; obtaining area information cor-
responding to the selection area in the three-
dimensional medical image based on the divid-
ed selection area; and
performing numbering on the vertebral body
based on the area information and the three-
dimensional medical image.

11. The method of claim 10, wherein in the creating of
the three-dimensional medical image, preprocess-
ing for reducing a noise of the multi-slice medical
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image is performed.

12. The method of claim 10, wherein the creating of the
three-dimensional medical image includes

creating a slice image set so that a slice thick-
ness of the multi-slice medical image is the same
as a pixel size within a slice, and
creating the three-dimensional medical image
based on the slice image set.

13. The method of claim 12, wherein a pre-trained deep
learning models is applied to the creating of the slice
image set, and
the deep learning model outputs a larger number of
slice images than the number of input multi-slice
medical images.

14. The method of claim 13, wherein the deep learning
model divides a slice included in the multi-slice med-
ical image in a thickness direction and outputs a large
number of slice images while a slice thickness is the
same as a pixel size in the slice.

15. The method of claim 10, wherein in the obtaining of
the coronal projection image, the three-dimensional
medical image is projected at a maximum pixel in-
tensity when projected in a coronal plane direction.

16. The method of claim 10, wherein a pre-trained deep
learning model is applied to the dividing of the se-
lection area, and

the deep learning model is operated to identify
and divide the selected area from the coronal
projected area,
wherein the deep learning model creates a
bounding box in the identification of the selection
area.

17. The method of claim 10, wherein a pre-trained deep
learning model is applied to the obtaining of the area
information, and
the deep learning model is trained to obtain area
information corresponding to the selection area from
the three-dimensional medical image.

18. The method of claim 11, wherein the performing of
the numbering on the vertebral body includes

inputting the three-dimensional medical image
into a pre-trained deep learning model to divide
the vertebral body, and
performing the numbering on the vertebral body
based on the area information.
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